).
The biosynthesis of this Cl4-alicylic compound is of interest in its relation to auroglaucin (II) and flavoglaucin, phenolic products of Aspergillu8 glaucuw (Gould & Raistrick, 1934; Quilico, Cardani & Lucattelli, 1953) , in that they each contain a C and a linear C7 side chain attached to adjacent carbon atoms of a C. ring. Also auroglaucin has been shown by Birch, Schofield & Smith (1958) to be derived by the condensation of acetate units. Since the formation of aromatic rings by this mechanism may well involve alicyclic intermediates the possible relevance of palitantin biosynthesis is readily apparent.
Although acetate coupling is the pathway most readily visualized (Bowden et al. 1959) , the presence of three vicinal oxygen substituents is reminiscent of 5-dehydroshikimic acid (III), which is a known precursor of the aromatic amino acids and consequently an alternative source of benzenoid rings. Although the necessary additional modifications render this latter mechanism less probable, the possible operation of such a pathway added interest to the problem of palitantin biosynthesis.
The approach used in this investigation was based on the incorporation of labelled precursors into palitantin and subsequent determinations of the resulting distribution of radioactive carbon atoms. Thus a palitantin-yielding strain of Penicillium cyclopium Westling was grown in surface culture on Czapek-Dox medium and its rate of production determined (Fig. 2) and frequentin, ClJ12004, a related product of possible structure (IV) (Bowden et al. 1959 ). Both fractions were highly labelled, as shown in Table 1 .
As only single flasks were tested it is not possible to make any significant observations about the influence of incubation time on the incorporation of acetate. However, it is apparent in each case that the activity of the palitantin fraction appreciably exceeded that of the frequentin fraction. This result suggests that palitantin may be a precursor of frequentin, which in terms of structures (I) and (IV) would involve a single dehydrogenation step.
However, the lower activity of the crude frequentin fraction could also result from the presence of unlabelled impurities.
The crude palitantin fractions were combined, purified and subsequently diluted with inactive material in order to produce sufficient product for the degradations outlined in Fig. 3 .
The results of these degradations are given in Table 2 and compared with the theoretical values based on the incorporation of seven acetate units into palitantin according to the scheme shown in Fig. 1 . Ozonolysis of palitantin yielded n-butyraldehyde, which was assayed as its 2:4-dinitrophenylhydrazone. The activity (1.93 units) corresponded to the aggregate of C-il, C-12, C-13 and 0.14 from which it followed, by difference, that C-I 1 and C-12 shared an activity of 0-98 unit.
These (Fig. 4) . Accordingly, [2-14C]mevalonic acid lactone (10 uc) and also the [1-14C]-labelled lactone (25 ,c) were fed in separate experiments to P. cyclopium under conditions shown to be conducive to acetate uptake. However, in neither case was the resulting palitantin significantly labelled. The utilization by the fungus of the added mevalonic acid was tested by determining the activity of the crude lipoid fraction obtained from extraction of the mycelium with light petroleum. Such extracts normally contain steroidal material, e.g. ergosterol (Thomas, 1955 Isotopically labelled compounds were purchased from The Radiochemical Centre, Amersham, Bucks. Samples were counted at infinite thickness with planchets 1-5 cm. in diameter, the standard error not exceeding ±3%. All the activities quoted in Tables 1 and 2 are corrected for background (approx. 9 counts/min.).
Determination of palitantin production. Ninety-six 1 1. flasks containing Czapek-Dox medium (350 ml./flask) were inoculated with a suspension of P. cyclopium in sterile water and incubated in the dark at 24°. At regular intervals batches of eight flasks were selected at random and examined for pH and glucose content (determined polarimetrically). Birkinshaw, 1952) , gave a quantitative yield of acetic acid which was separated by steamdistillation and neutralized with 0.1 N-LiOH. The dried lithium acetate was pyrolysed in a current of N2 at 3900 for 10 min. and the effluent acetone was absorbed in water and converted into iodoform by the addition of aqueous alkaline iodine. The resulting iodoform was inactive.
The Li20C3, remaining after pyrolysis was acidified with lactic acid, heated and the resulting CO2 was passed, in a stream of N2, into 0-2N-Ba(OH)2, giving active BaCO3 which was then assayed.
Ozonoly8is. Ozonized oxygen was passed through an icecooled solution of palitantin (0 508 g.) in aldehyde-free CHC13 (75 ml.) for 3 hr. The solution was extracted [by shaking with an equal volume of water and, after separation, the aqueous phase was heated to 60°]. The effluent n-butyraldehyde was passed in a current of N2 through bubblers containing Brady's reagent (2:4-dinitrophenylhydrazine in 2N-HCI). The deposited phenylhydrazone (0.131 g., m.p. 121-123°) was purified by recrystallization from aqueous 50% ethanol, giving lemon-yellow needles, m.p. 123°, which were then assayed directly.
Periodic acid oxidation. Palitantin (0*254 g.) in ethanol (25 ml.) was treated with a solution of potassium periodate (0.508 g.) in C02-free water (100 ml.). After 72 hr. mercuric oxide (3 g.) was added and the solution was refluxed in a stream of N2 for 2 hr. in order to convert the formic acid formed initially into CO2 (Calvin, Heidelberger, Reid, Tolbert & Yankwich, 1949) . The CO2 was precipitated as BaCO3 (yield 91% of the theoretical), which on assay proved to be inactive.
The periodate oxidation of palitantin was repeated but this time, after 72 hr. the solution was concentrated by distillation. The distillate was treated with excess of lead carbonate, heated and filtered. The filtrate was then concentrated and cooled, when a precipitate (25 mg.), apparently identical with lead formate, separated. This also had zero activity.
The values of the radioactivities of the fragments obtained in the above degradations are summarized in (Thomas, 1955) .
SUMMARY
1. The biosynthesis of palitantin, C14H2204, an alicyclic metabolite of Penicillium palitan8 and also of PeniciUium cyclopium, has been studied.
2. Degradations of labelled palitantin derived from [1_14C]acetate strongly support a biosynthetic mechanism involving the head-to-tail condensation of acetate units.
3. The biosynthetic pathway does not appear to involve mevalonic acid.
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